n a graph whose genus is one less than the genus of the original graph.
I. Throughout this paper graphs will be finite simplicial 1-complexes. The genus g(G) of a connected graph G is the minimum genus of any closed orientable 2-manifold in which G can be imbedded.
If T is a subgraph both of G and of //, then a new graph G VT H may be formed by identifying a copy of T contained in G with a copy óf T contained in H. This new graph is called an amalgamation of G and H along T, and in gen-
eral depends on the choice of copies of T.
The aim of this paper is to determine the genera of all graphs of the form K V" fC . This is achieved in Theorem 1.3. Note that, due to the symmetry 771,72 z<2 P,q ' ' of complete bigraphs, the amalgamation K V" K is independent of which edges K2 one amalgamates along. To simplify notation, an amalgamation G VK H shall be written simply as G V H.
Using different methods, Ringel [3] and Schanuel [4] have determined the genera of all complete bigraphs, as follows.
Theorem I. 1. For all integers m and n greater than or equal to 2, g(Km>n)=IU-2)(72-2)/4!, where \r\ denotes the least integer greater than or equal to any real number r. Note that in combination with Theorems 1.1 and 1.2, this yields a determination of the genera of all amalgamations of complete bigraphs along an edge.
In §11 the machinery to be used in the proof of Theorem 1.3 is set up and part
(1) is established. The fact that giK II. This section is devoted to setting up the machinery to be used in the proof of Theorem 1.3 and to proving its first assertion. It is well known that any imbedding of a graph in a surface of minimal genus has this property. Of course, the Euler formula applies to any 2-cell imbedding.
The boundary of any face of a 2-cell imbedding of a graph G is a closed walk of G. It is most convenient to refer to this closed walk rather than the face itself.
Its edges will be called sides of the face. The following proposition offers some clarification of this terminology.
Proposition ILL Let G be a bigraph.
(1) // there is a 2-cell imbedding of G in a surface of genus g and if P. is the number of k-sided faces, then qiG; «)=£(*-4)Fk.
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(2) // q(G; g) > 0, then Vi qiG; g) edges must be added to a 2-cell imbedding of G in a surface of germs g in order to make all ¡aces quadrilaterals.
(3) // qiG; g) < 0, then G cannot be imbedded in a surface of genus g, and at least V^qiG; g)\ edges must be removed from G in order to make such an imbedding possible (although this may not always work).
Proof.
(1) Note that in any 2-cell imbedding of G, 2E(G) = S kF,. Thus
Moreover, because G is a bigraph there are no faces with fewer than 4 sides, so the sum may be taken over all k > 4. Table 1.  TABLE 1 as a function of qiK ) and qiK" ), as is shown in Table 2 . Now observe that a consequence of Table 2 and Propositions II. 1 and II.3 is that for all m, n, p, and q, g(K V fC )> g(K ) + e(/C )-l. consulting Table 2 , one sees that in order to prove (2) Using these conventions note that any juxtaposition of a g. and h. in the adjacency tour at * or y yields an amalgamating angle on some face P of the imbedding. Because no g. is adjacent to an A., there must be at least one more occurrence of a vertex of K2 on P. Moreover, if G and H ate bipartite, then because x and y are adjacent in G and //, it follows that P must be at least 6-sided. Since there must be at least one juxtaposition of a g. and an A. Proof. This is an immediate consequence of Theorem III.3 and Table 2 . 
